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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve performance by 
preventing interference to a multipath caused by a pilot 
signal by removing the pilot signal of multipath 
component, which causes the interference of base band 
received signal, by reconstituting it as prescribed and 
adding/subtracting that signal later. 

SOLUTION: A signal rO of path 0 and a signal n of path 
1 in received decoding m signals r(n) are respectively 
processed by an on-time selector circuit OTS and 
inputted to RAKE fingers 603 and 604 later. In this 
case, pilot reconstitution circuits 606 and 607 are 
reconstituting pilot signals through predicted 
attenuation, phase and path delay are respectively added 
to the fingers 603 and 604, the pilot signal from the 
path 0 is reconstituted, subtracted from the signal of 
path 1 by an adder 609 and removed. Similarly, the pilot 
signal reconstituted from the path 1 is subtracted from 
the signal of path 0 by an adder circuit 608 and removed 
and afterwards, the signals are respectively exactly 
demodulated by fingers 0 and 1 and bit-determined or 
processed by a viterbi decoder 605. 
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m 1 0 ic (4 Strw ^ ^ jJn/u^aiMilSrffl i % 5 - <b <o At t 

6„ f+«o^- K^aiTttJft^-CSftf. 4KMB5 2 0 

£1001' i-tjx^n^-o^otioatro^^^i, 

'U b y hlf^sictt. ESS 1 0 1 0 £ 1 0 1 0' T-ffto 

na._»*tt, msi§7 11. 711' ^T-fTfc*i5 0 

£|a]-<75#^^ftLr fc^o 

[0 0 7 2] El KHJB^,-^^^ 

- 1 Wf= f - ; ?^ib#c 3 ix 7 t^ J i-^ / i^; S ij ffl:<!::# ,-_ 
SBds»f^-*-S (y^/i-n, n - 2 <0^»Jffi£ o 
[0 0 7 3] =r? 9 BOthffe 
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[0 0 7 4 ] L^U ««/U-7 p lClifl-a/,cii|Rfi« J S{ft* 

[0 0 7 5] c — ^y^ T^^^mmmm^ 

T*t 9 C) - 

IB 1 2 fi, ±E-CttW Lfc 2 oottftSrft^to-frfcfli 
.T»6tt5 (7 0 0 t 7 0 0' {Z£Z) + */U 

^mm.z^-rz/<y7 7 (gn*>, 7034703' ) * 

j eLT^2l^ if^/u-y (gp*^ 10 1 Oil 
0 10' ) Sr/Bl^T, ^igl/NVD^^i^ft 

[0 0 7 6] HBfc^i-J: 5 (:i^@/u-/yn 1 o 
10' *dJ= 0 . ^l^feOttffl/^ny 

ttDW*l 2 1 OSrffl^T) /^O^Bjy 
7 0 0-A**^5flr*^e,a»S4x5 o raaUziiBEI/u 

--y^^vt 1 0 1 oicjc ij. ^o^&^ifcawv a 

y Ml**, ttDJHgl 2 10' tffl^T) 1 W/n' 
H**n»7 0 0' A^Sjh,6«*^e,«*$ix 

[0 0 7 7 ] /V n 5, hW*dlfflO^ + ^/u^aijttttt 

-f) tt, 7 f -f'7 t ^^AO>tL<S:afili--5 (> fcu ^Vd 

[0 0 7 8] T^^^CtPWrffe 

41 

[0 0 7 9] «y«flftjEgK 

C<o»»*^^*5^Ttt, /^p y hf&£ («*) fl % 
[0 0 8 0 ] A-»arSHB!fe^ (jr^^D) 

^'-r p y h«*c ( i) [ i ] \x x mm<Dm^ y y 1 — 
hx-%mm^r [i] a*&aoji:*i 3oortHik*4 
n<5 0 Bli 3^ A ^^^rii. |&^& ara»*i 30 1 

il 3 0 2)tt 1 f«8(.i 3 0 3 tl 3 0 4)^ 50 



K »Bfl¥ 1 0 - 3 2 7 1 2 

16 

[0 0 8 1 ] H 1 4*)^ x**Dli, a->^ A-tru 
5 0 1 4 5 0 1' , CAL0SS141OM41 

o' mass 2 0 4 5 2 o' t^p^r^r^ 

1 4 1 0 4 1 4 1 0' , tmm» 1 4 2 0 4 

520' ^ftmi«raiLfcii0T*fc-5 o 
[0 0 8 2] 7^7^*DI2, fl*l£B«$jh, (y^o 
0 2/ h1r*<T?<? HlOiHlO' P^T*) , 

^- b Rb -eco^^^/^syM («H«5 2 0^52 

0' 4CALHS&1 401il40l' ^6 0) T*S 
5*1 (5R*»1 4 0 2, 1 4 0 3 4 1 4 0 2', 14 
° 3 ' I S«/i^DyMg«ffli^ ( ^^140 

2 4 1 4 0 2' ^fefltjit/VD^ttfii Ang S 
1 4 2 1 & 1 4 2 1' nr. «i«h,5 2 0 
^ 52 ° ; ^77^^ (^-^) ^co 

4 0 3 £ 1 4 0 3' HIH^Vnyh 
«*MtfPjHi 1 4 2 2 M 4 2 2' ^T«$nt^ 
«X«B*5 2 0 ^ 5 2 0' <!0^ + ^/^9J<ff(C/jf5 o 

[0083] aB**o*a«ii]atfta*tt, ^ u . y \ 

Wm&M {Z C A L 1*1 tz Mc%r<D + * /^ffliM Sr-g- tf fc«> 
(Cv'VTtf/i^^T 117^7 0 3) ttttt^S 

[0 0 8 4] Hi 5 {Zit^^ T?<?DCO?J ? >?^-y 

[0 0 8 6] r^f^^Efj:, t^>fi,tU^^5o 
1 £ 5 0 1 ' , CAL(El5Sl40l ( lrl401 / , %flg 
§§5 2 04 5 2 0' , ^ny^T^HlOi: 
1 4 1 0' , hm^fc 1 4 2 0, Jfl3H§l 4 0 2, 14 
034140 2' , 140 3' t&ftL, Ztlbtotoft 

ntti%±Lfrmvv$>z> 0 £h\zittz^ ^ zn^ c 

A L OSS 160141601' £*Jf « 1 6 0 2 £ 1 6 



(iq> 
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0 2' iSr*rU HlOiHIO' <75^-y*/U^jjjij 
«ro*asa!«r$ix* (refined) J: 3 ft* 1 1»5fel5$rtf 

[0 0 8 7 ] TWT^^EWcJ'-f 5 Hi 

5 w t-v ^ ? * d (73 -e t m - T-*> -5,, 

[0 0 8 8 ] t'wt^ »E(PWi*fe 

[0 0 8 9] E-37^W^ 
^**B) ii</<j,7 7 *:t*4mtl|»SftJ|i^ 

t37^># (3x7) "SflHaafltrtSr**-*-. IS- 
9 5 ro/M^ K-tr y h S«»Tfa 37^ t 

[0 0 9 0] R L P (flf. 601) tt2fl«Jta>j**i- 
A [/] = sinc( Jti >^d) 



^83^ 1 0 - :i 2 7 1 2 6 
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*1, 2) WJH^-royHl, 7-f>pyotCA 
[Q09U SMP-/^7. f ;^ (r , 

*aJ»«5B*WT. (61*0) ro/hft^TWilJSir/ii 

10 lZAix(bti% a 

H 1 8 - 2 0 14. ■v'\>*'<xjjtto<of4 * >^7-tr s, 

^S«A8n-^^ 7 ^^^ (R LP ) n^m^T^L.X 
^■5„ -^^^^^OcTj-fT-^^^-;^ n y Hs .= 

«, *>7-y ^«f«tt, Ts = i • T./p ififcu 

[0 0 9 3] 
H*7] 

= /»'[/]•/,[/]= £ /?[/]-,<>[/-/] (*1) 

/— « 



0,^*0 (ISI-free) 



f2> 



o-/^7«* aow (I S-9 5ftt M *0) T% 

[0 0 9 4] II 8l=tt, tT-f^^yry^it 

01 9fdtt, «^4fi(7J1r'^ Kb-t*^^ i-^ 
^K = t^7^/^ (Nyquist-raised cosine filte 

[0 0 9 5] B3 2 0Ctt. ^^<^^oco^V^S 

<fc-5 (^-v-^-f J*~*>-?Mz\-±i5gM ^'</i,st.n 1 s 1 
ttiMEL/*^) . mm:.!*, mmm^iz-^-hni- 

Y\,4X7 4A,9 (square-root Nyquist raised 
filter) tf&&.-fZ$ : 1gti&fKl<ns< / l,x&^. y ?. y? 



[0 0 9 6] CKO^-f n y Hf ^teW^/^X^^ 

Sr/a^ia^iftaEi-sfcioicfj, (RLp^ a 

MiUZfr (in between) IrfeO (i <73 ' i |4 fi , ^ 0 
. ^-nStlC C 1) |;J; ft ,f^ D7 Kg 

[0 0 9 7] ff»fi8o-/^7^ / ^ roF j RT . ni5 

Hift-etoT. ^ C 1) <O«*i*iaj5 k J0l|[tiff(Hf 

[0 0 9 8] @2 lKU. (R 
so LP) ©FIRlI^f. FtRilfi, aj . 5=h 



< 1 U 



19 

[ (j -N/2) - p + 1] x\ ztimzmmv = p a 

CO«E»fS» (integer multiples) WjfJgJcot^TfcT 
[»9] 

**W*V>T,*jyp'*[i-j] 

[i] BJ'S- ha- K->— 5r>^T*)S. 

tt*APNi'-4r^|j, + j (t _ 1;!| >e J<7 ^;^ :a:L - r; 
l' > •5;4><b-C-#>•5 0 

3. /</uxSggh [i] fi, N/2 • /)(0*lc*H-5 

<LTN=4^y7-, fl = 8t4f y ^fi|;itf lT 

7— ^K73t>--f Xtt6 4 f y hr-*>^„ 
(0 10 0] 4. lIO/l/ y! ?7y/7-^ (-fit 

^yf-taoJHSfc^iw) turns-ess. *ap 

(fractional delay) 5 = 0 • • p - 1 (;:&->Tttj7j££ 
0, WfWtSrfiJJBLT l'/4izM*>&z.k#-?&&. l 

iUfflSt^r^-feX^^nX^^gi/j;^ ^ 

Idli, 7— TVur-f Xf±««:tt*?ijffl L*fc*»#|cn: 5 
1 2 fy r T\ L.fc»frjctt l2 8Xvb 

10 10 1] 5. F I R7 4/U*teJz<!)m\Ztut<f-' i , 

y^^x-<omm^mi^ d™ = n/ 2 ?-<•*> 

^ b&fflm <D P N ->- -7- V* t) ta-f - t I- J; f) gr^ 

[0 10 2] 6. 7^>^/fcAci9S«^1-5 21@^±^ 

U 2fi<75S^S^,SWTii®7f-7-fey n, , fi2 
T-^W n y h 0 SrWft«-*-5) «*|c«t, *h.*ii©a 
55=j-7-try h 5 2 M-,T7^0fj2<ORLPi 

62 SrK^fiORLPaj. 5, ICJDX, *y7*f+#jgjg7 



4*Bfl¥ 1 0 - :i 2 7 1 2 6 
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£ ^ ^/u^SM^gf ^ <7V < 7 - u # t ME£i£g;i tz ^/u 
[0 10 4] ZiDBttnitMlzmtlVtX'f y+Mkf&Z 

20 [0105] #»W<oflirotf»K:j:*wi, ;w y^iiiff 

£«W n y KI^O^V d y V*mk**?tbi*& 
(minimum mean-squared error criterion (MM 

se) ) iz'&it&mx'bi)^ mM&&&bi,£^&m 

•5. 

[0 10 6] 02 2(t, &£i=y S 2 2 0 3(rj:^$lj 
30 #3*attaiW9 8l;UM! (2 2 0 1, 2 2 0 2) 

[ftlO] 

^UTifiK, *»t»ftioJttt, {0, 1, -, 
i . -. (Lr-i) ; j ^ 1 omrof-r-fey h-cfca. 

40 (M^IS, L= 3<D®&iZI^ ^-ty K^HJfg^^u 

[0 10 8] fttl^siftflj^-c, TEOft** 
1%L1 2] 

cr 1 ( a ) 



( b) 



so 



(12J 
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®:7£^=.y 2 2 0 3 IS. &<rc->V*/UffiRSr-T!EcO^ 
[IK 1 3] 

0f4$C12 (a) i&ffl^TSfS^c$ia, iifc(73->^#/^ 
(tl4j 

d,'- 0 = (o) 

[0 10 9] ^nj^T-TI£<a^K|±, ^ yf22 10 
0 1 hte'O , y< ^i|;*fLTIl^py ho 

Off #gfe* fi^£L&t/\, 

OUci 5 J 

^Byni**i2 (b) zm^Twm>£$ti, 

[18:16] 

or* - (» 

[0 110] iH2 3rt, L=3 7^y^RAKES<f 
SK^f^i* 0 2 3(4, (. 2 3 0 1 

2 0 2 2 0 4iWWlO$iT,fcHl 7"(»*> 
5. 'VDs,htB4L,j;j iLr ^ 5;7(f:/;(fc ^ 



WfBfl¥l 0 -3 2 7 1 2 6 
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(RLPF) iffl^T, /^bj, n« (L _ 

[0 111] ffjx.lt '<*0lr*tLTfl, /<7it2ffl 
O^V d y Ml^ (17 10' il710'rtf) £S 

WW® 2 3 0 5 £fflt>-C) . PJtRCy^ n s, h o i 1 
IS, '<X2(Oit+fre, (AHT«2 3 0 7ftffll»T) ttft 
Sil, ^ C 7h0t2ll, X* i oflUJ.*^ WD g|f 
2 3 0 efcJfil^T) *»£Jt,5. 
[0112] i£ji*»*0«3B« 



[mi 7] 

•5, 

[ft 1 8] 

[oii3] zcns^rt, ftrcsttim-S^-c* 



[*1 9] 



(3) 



[JS2 0] I3K21J 



=IM>,(g,)) 



[ft2 2] 



[0 1 14] fn©#« (variance) 14. ^<73fDT"fe5 
W-C. (3) ^Ot£^»^/U-/H4, gfetOJ: 9(c/^5 0 

= arg min Var\y\ m > (g/"' )] / - 0, • •• , L - 1 



(4) 



MMSE-feyhtt, (5) vmZKZ 



[ft2 3] 



Gr = {y: N"f^-[r'{<5 r -)],yw} (5) 



50 



L 



I 



(13). 
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[^C2 4 J 



«Ffffl*P 1 0 - 3 2 7 1 2 6 
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Rfe^-fey hSr^^.5t^l^ TIE* (b) toftfrQiZT 
IE* (a) *ffl^-5o 
[ft 2 5] 



(a) 
( b ) 



[»2 6 J 



(6) 



[ft 2 7] 



[K2 8] 



»<, **>lg*7-f >XfA*A»c>-tiitrB!S*-#-« c t [t29l 

f^mn-7^^^f i, /^nyhf^^i^^^, 
asreiifc^as. flUlttftioS;n/w<TO)5;i\ * 

<nmmi-±suu.y nfe7-fy#i *»&i»*-j-*itaj 

[0 118] Cro«n«r#*Si:,_*i 7 aiJ, TET 

1 



(5) (6) (^.t^ifrr^^^i,^ ^» afttt ^ 
# 2 a» h $ ^ ^ ^ e, r- $> 5 „ 

[0 119] Ufci-fey Kro^rSb^/u-rtt, &*tT-fo 



or- a), dr-wu), or-(0) 

[130] 

C*" = {0,2} 

[13 1] 

K(,n,d ( -')a^arp" , (d<- > ) 



f(/,«-l,G < ' , - l, ) = 



30 ftroj: p \zm$tiZ. 
[»32] 



(7) 



2<r l 



|®T*>5. v-V^VuftRS ( n -2) ^Pj^^-^^/U^aij 

>/.;«<;,<-'■ 



2cr 2 
'4 



(8) 

[0121] a->y^HBH»lc*{kNTI»*-ty Mfci 0 #5 
*d=0...L-l) «, fc***^**,,^**, 50 .*(8) M^Tl-0-L- lt #L. TE* + * 



(14), 



25 



4#M*F 1 0 - 3 2 7 1 2 6 
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[»34] 

• * (6) 4:lfl^T»l 0 5*; ( 1 = o-L - 1) *St« 
[0122] W-hiS^fcJ; 5 (cxw o s/ K^F^Bft^tU 

✓ r (i=o-L-l) *>^ + * 

SittBSig^nj, h«*ii<MMta**>!K (tfjco (l- 
1) l^R A K E 7 ^ ^A^^f>^ L^ttillft 6 

[0123] 

fcftfe <73<5**n »#^J * c D M A tCDMASfl 

[0 1 ] *%m<anfE&RH-r* c dm am y >^ (75 

IB 2] »l»^tffl^5CDMAMlo^p^ 30 



[03] CDMASftSOT'ny^H 

[04] ^ t - L^y h C DMA^^Sf (^^^>>f 

[0 5] ^Vn^ ht^-fAi^ lxf-V^A^ 
IS^tifHSg (complex correlator) Og^^/j^-l^gf^ 

[i6] 2 t-L^hCDMA^if^C^ 

7^* A) *»fB 

[B8] *>f\zf!au l^Vnyh 

W ^ ir * /i^»J»s» tl S ft^-0 7 

[0 9] S^fcflSu 

[(Hi 1] 01 0<O7 s 4?99Bm<O*'( 50 



[0 1 2] ^y^rtta-fsaaffllift^Srffltxfc^-f^ 

[0 13] **M*cj:5Wl»5fe*SrS-*-H-C. Att«|fc 

(B 1 4] ttHSSffrffl^fc^^^^^B^^cs/^ia 
[0 15] 01 4<OT f ^T?<?Dm<r>*4 f 

[0 16] #B«R4tffli^f^^E^D^ 

0 

[017] 37^^ 3 t-l/yhCDMA§(il{:i 

[0 18] ^/U*J»B (pulse-shape) WfcdiP-^* 
'74^$ (Reconstruction Low Pass Filter (R L 
P) ) to&mtikiTfrt-ES 

[019] ^8»W«J*P-/<^7-f/^ (R L 

[02 0] ^/^ffigfWteKni-x^^^^ (RL 
P) <Z>&«t£S:^-*ig 
[02 1] RLPcof r RXS¥aSrfti-H 
[0 2 2] *«Mfrj:9»9*^BrtB*/<^ny ^ffi 

£r§c1~0 

[0 2 3] *«Mfc:j:?)ffl0tft*BrtB4^ n y h ^ 
[B2 4] UMi^i^f^E^p^ 



1 0 1 ft«ttft« 

1 0 2 *DHS§ 
1 0 4- 1 0 5 W 

1 0 6,1 0 7 F I R^j/Ufi 
108, 109, 2 0 2, 203 
110 = >v<^f 

111, 201 Tls*r± 

2 0 4, 2 0 5 /yfryry^LPF (a-X* 

^-r/u-^) 

2 0 8 CDMARAKESffi 

2 0 9 7*i/#M~^-yn~Z y-y- ( D s p) 

2 1 0 tH^-r-^ff * 

3 0 1, 3 0 2 A/D[e]3g 

303 vj^tt^me • 

3 0 4 RSSI «««-»Sfiaf^^^^-^) 
305-308 -7j>tf 

402, 403, 404 
40 5 I/QPN±/£§§ 

4 0 6 Wa 1 s hHft£/£8 
4 0 7 $ij»{n]8g 



(15). 



FffflW- J 0 — 3 2 7 1 2 6 
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4 0 8 7s y ^ *«lj«PflajI 

5 0 2 *fi^*«|oJ3S 

5 03, 507, 509 3£MWr 

504, 505, 506 Jifii|iiS8 

5 2 0 mffl\^-^y K 
fiOl, 6 0 2 ✓ 

6 0 3, 6 0 4 RAKE7^y^ 
6 0 5 t'^ — t'm^ 

6 0 6, 6 0 7 s^uyh W»riiIaIK 
6 0 8, 6 0 9 aoHEISg 

6 11,612 ^ny Mf-^ 

7 0 0 ^o^l^f^^ 
7 0 1 RLP 



28 



7 0 2 jgjift 
7 0 3, 7 0 4 
7 0 6, 7 0 8 
7 1 1 £DgS§ 
1 3 0 0, 1 3 0 1 

1 3 0 3, 
14 0 1 

1 4 0 2, 
14 10 
14 2 0 

2 2 0 1, 
2 2 0 3 



1302, 1421, 2305 



13 0 4 
C A L®3& 

14 0 3 mn«t 

mm* 

2202 mm <o &?Lmm 



201 



[E3 2 J 
Cos(aj c t) ~IoT204 




FIR 



Sin(w c t) 203 205 



I 



208 



209 



CDMA 






RAKE. 


DSP 



210 




(17) . ¥fffl¥- 10-327126 



[0 3] 



301 



±11 



302 



303- 



304. 



305 



±± 



306. 



RSSI 

S l 2 + Q 2 

J4 



307- 



303 



7^>^J 2 
TT 



7-f>#A 



320 



OSP 



-DSP AX 



[04] 



405. 



410 



I/O PM 



406. 



WALSH 
HHBE£fi££* 



407 



408 



OSP «xv 



420 

_L 

DSP 



403 



402 



iG4 



(18) 



mm 10-327126 



m7] 




("■ 

(19) 



WBflsp 10-327126 




imi 2] 




(20) 



t&ffl^ 1 0 - 3 2 7 1 2 



[Hi 3] 



[0i7; 



vV(P 

R c Noll H L »b 




r[i] 




[B2 2] 



6Q3> 



-do 






220K 1 



60^ 



[H19] 



a i — 



[H2 0] 



0 

-I 

-t,5 
-2 



i a 1 1I i o i a o 



■«HII- 1,11 IIIIIIIH' 



-i -2 -) 0 I I 3 4 a 



3 10 

t/r c 



(22) 



&ffi¥ 10-327126 




[023] 




4 ^o»m ft_7]— [g— 



-uot 



<23) #BflS|M 0 - 3 2 7 1 2 6 



[016] 





(7l)fflfl»A 596077259 

600 Mountain Avenue, 
Murray Hill, New J e 
rsey 07974-0636U. S. A. 



T>y^7^^d ( 07726 — 
h 9 



(25) 9 M¥l 0 - 3 2 7 1 2 6 

(72)«91# ^7r^ ^> (7Z)«W# * 3 *7>= tfT»*v* 

hV*. 71573 ^ r>y*** Hi 07701 

4-7 329 



t 



